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ABSTRACT 
THE PREVALENCE OF VISUAL DISORDERS 
IN SPEECH AND LANGUAGE DELAYED CHILDREN 
by Lori A. Hanson 
Many of the tests used in speech and language evaluations involve 
visual stimuli. It is assumed that the child being tested has adequate 
vision to perform these tests. The present study examined the prevalence 
of vision problems in speech and language delayed children to determine 
if a routine vision screening is necessary. The study also investigated 
whether student speech pathologists' screening results were significantly 
different from an optometrist's results. 
Prior to acttJal testing, the student speech pathologists were 
taught how to administer and score a vision screening composed of tests 
from the Modified Clinical Technique. The children were initally screened 
by their own clinicians and then rescreened by an optometrist. The sample 
population consisted of 25 children, ages three to eight years old, who 
were receiving therapy at the La Sierra Hearing, Language and Speech 
Center. 
Statistical analysis found that the prevalence of visual disorders 
in the sample population was not significantly greater than the incidence 
found in the general population. Analysis of the screenings indicated 
that there was no significant difference between the student speech path-
ologists' and optometrist's results. However, when each test was compared, 
there was a significant difference in the results obtained for visual 
acuity and ocular motility dysfunctiono These differences were due 
to over referral by the student speech pathologists. 
Although results indicate that there is no significant difference 
between a general population and the sample population, the finding 
that 28 percent of the speech and language delayed children have possible 
visual disorders indicates that it may be beneficial to train student 
speech pathologists to conduct effective vision screenings as part of a 
complete speech and language evaluation. 
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CHAPTER ONE 
THE NATURE AND SCOPE OF THE PROBLEM 
A child experiences an infinite number of sensori-motor stimuli 
and gradually begins to sort, interpret and categorize what he sees, 
feels, and hears.· He must learn to discriminate visual stimuli, such 
as light intensities, shapes, colors of objects, and people he en-
counters. The child must also discriminate the many auditory stimuli 
which occur in conjunction with the visual events (Foster, 1972). 
Speech and language impaired children form a heterogeneous group. 
Some of the variables which interact are the integrity of the central 
nervous system, the peripheral sensory-motor systems, the genetic struc-
ture, and the environment to which the child is exposed. An imperfec-
tion in any of these may result in language learning difficulties 
(Foster, 1972). 
As a group, children with language impairment have behavior prob-
lems which significantly interfere with their ability to learn. Among 
the most frequently cited terms are: distractibility, hyperactivity, 
impulsivity, hyperkinesis, perseveration, morbidity of attention, cata-
strophic reactions, forced responsiveness, emotional lability, and 
shallowness of affect (Foster, 1972). 
Children with visual disorders often exhibit behaviors including 
unusally short attention span or frequent daydreaming, low frustration 
level, withdrawal and difficulty getting along with other children, poor 
eye-hand coordination and unusual awkwardness, difficulty remembering 
what is read, avoiding close work, and confusion of similar words. 
Other behaviors include body rigidity while looking at distant or near 
objects, turning of the head so as to use one eye only, or tilting of 
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the head to one side, placing the head close to the book or desk when 
reading or writing, frowning or scowling while reading, writing or doing 
close work, using unusual or fisted pencil grasp and frequent rotation 
of paper when writing, excessive blinking or excessive rubbing of eyes, 
closing or covering one eye, persistent reversals after the second grade, 
and difficulty remembering, identifying, and reproducing basic geometric 
forms (Simpson, 1953; Aubuchon, 1973; Jobe, 1976; Petrie, 1979). 
Very often, the child with reduced language comprehension and pro-
duction also has difficulties in visual form discrimination, rotation 
of forms, distinguishing figure from ground, spatial relationships, and 
eye-hand coordination (Foster, 1972). Many of the behaviors of the 
speech-language delayed children are similar to those of children with 
visual disorders, and it therefore appeared to be appropriate to deter-
mine whether the behavioral similarities of the two groups of children 
are related to visual pathologies. Vision problems increase stress, 
decrease achievement, and cause behavioral problems; however, less than 
10 percent of all children enter school with a complete vision exami-
nation (Aubuchon, 1973; Sherman, 1975). 
Some vision problems, such as poor ocularmotor control, may affect 
the child's school performance but not affect his visual welfare; whereas 
other problems, such as myopia or amblyopia, may not affect school per-
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formance, but may be a threat to the visual welfare of the child. 
Vision skills such as visual acuity, binocular coordination, stereopsis, 
ocularmotor control, accommodative (focus) accuracy and flexibility, 
visual form perception, visual memory, directional orientation skills, 
and figure-ground relationships are important for learning (Sherman, 
1975). 
Peters' (1966) investigation showed that a significant proportion 
of children have visual problems, many of which are undetected, that 
interfere with their health and performanceo He also noted that almost 
all of these visual problems can be corrected or compensated for by 
using available knowledge and techniques. 
Since there is much evidence to show that vision problems do inter-
fere with learning in general, it may be appropriate for speech-language 
pathologists to be made aware of and provided with a reasonable method-
ology for detecting some -0f these visual problems. A vision problem 
may not comple~ely prevent a child from advancing, but it may keep the 
child from learning and progressing at the rate which he is capable of 
achieving. 
THE PROBLEM 
In the process of determining the language status of a child, it 
becomes necessary to use a battery of tests which provide objective 
diagnostic information. Many of these language tests include visual 
stimuli, such as pictures or objects, from which the child is instructed 
to: l) locate a specific stimulus; 2) identify what it is by focusing 
for the clearest image; 3) comprehend or understand what is seen; and 
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4) respond to the stimulus either by pointing or through a verbal re-
sponse. Speech and language diagnostic tests typically assume that the 
first two skills are intact, and infer that the test is measuring the 
variable of language comprehension. In contrast to this assumption, the 
present study is designed to evaluate the first two skills locating 
and identifying -- and determine whether it is appropriate to assume 
that there is no need to routinely screen speech-language delayed chil-
dren for visual disorders. 
As in a language evaluation, the speech· pathologist's remediation 
procedures often require various visual tasks. There are relatively few 
methods of language and articulation remediation which do not involve 
visual stimuli or require ocularmotor control. 
In a routine speech and language evaluation, the client receives 
a.hearing screening before any speech or language test batteries are 
administered. This procedure is necessary to: 1) determine if the 
client's hearing is within normal limits; 2) ensure that the auditory 
mechanism i~ functioning up to its maximum potential; and 3) rule out 
the interference of an artifact of hearing loss or any other complica-
tions in the auditory mechanism from affecting the validity of the 
language or articulation test. Accordingly, it may be necessary to 
determine whether the client 1 s visual modality is normal before pro-
ceeding with speech and language' diagnostic or remediation procedures, 
so that both potential hearing and visual problems may be ruled out 
before proceeding with tests and activities which assume normal visual 
and auditory systems. 
The Problem Statement 
The purposes of this study are: 
1) to determine the prevalence of undetected and/or uncorrected visual 
disorders in speech and language delayed children; 
2) to determine whether this proporti-0n is significantly different from 
the proportion found in a normal population; 
3) to determine whether student speech pathologists can be taught to 
administer an effective vision screening that will be useful in de-
termining when or if referral to an eye specialist is necessary. 
Limitations 
Limitations of this study appear to be that: 1) the student 
speech pathologists who served as examiners for this study could be 
provided with only one hour of instruction in the techniques of the 
vision screening; and 2) although practice was recommended, it was not 
required that the student speech pathologists practice the vision 
screening procedure before administering the test battery to their 
clientso 
Hyp?theses 
Null Hypotheses #1 
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There is no significant difference between the prevalence of visual 
disorders found in a normal population of children versus a population 
of speech and language delayed children. 
Null Hypothesis #2 
6 
There is no significant difference between vision screening results 
found by student speech pathologists versus those found by an optome-
trist. 
Assumptions 
It is assumed that the speech and language delayed population will 
not have a greater percentage of visual problems than a normal popula-
tion of childreno It is also assumed that student speech pathologists 
will be able to make accurate referrals, as verified by the findings 
of the optometristo 
DEFINITION OF TERMS 
Accommodation 
Ocular adjustments for clear or sharp vision at various distances 
Amblyopia 
Low or reduced visual acuity not correctable by refractive means 
and not attributable to ophthalmoscopicall:y apparent structural or 
pathological anomalies or proven afferent pathway disorders 
Astigmatism 
An optical defect that prevents all parts of an image from being 
focused by the eye at one time. No matter how the eye is focused, some 
part of the image will be blurred and often distortedo 
Binocular Vision 
Vision in which both eyes contribute simultaneously to the single 
perception of the object viewedo Binocular vision is required for 
accurate depth perception. 
Cornea 
Transparent anterior portion of the fibrous coat of the eye con-
sisting of five layers 
Diopter 
A unit of measurement denoting the amount a lens or prism can bend 
light; a term used to describe the strength of a lens or prism 
Esophori a 
A tendency of the eye to turn inward 
Exophoria 
_ A tendency of the eye to turn outward 
Extraocular muscle function 
The measurement of the tendency of an eye to turn from a parallel 
position in relation to the other eye 
Fusion 
The process by which stimuli seen separ~tely by the two eyes are 
combined, synthesized, or integrated into a unitary percept 
Hi·rshberg's Test 
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A gross test for the presence., or approximate magnitude of strabis-
mus. It is administered by simultaneously comparing the position of 
reflected light of a single source from the corneas of the two eyes. 
Hyperopia (Farsightedness) 
A refractive error in which the eyeball is too short from front 
to back or the refractive power of the eye is too weak, so that para-
1 lel rays of light are brought to a focus behind the retina 
Learning Disability 
A specific retardation or disorder in one or more of the processes 
of speech, language, perception, behavior, reading, spelling, or arith-
metic 
Minus (-) Sign 
A symbol designating a lens as divergent in focusing ability; the 
type of lens used to correct nearsightedness 
Myopia (Nearsightedness) 
A refractive error in which the eyeball is too long or the refrac-
tive power too strong, so that parallel rays of light are focused in 
front of the retina 
-phoria 
A root word denoting a latent deviation in which the eyes have a 
constant tendency to turn from the normal position; used with a pre-
fix to indicate the direction of such deviation 
Plus (+) Sign 
A symbol designating a lens as convergent in focusing ability; the 
type of lens used to correct farsightedness 
Refractive Error 
A defect in the eye that prevents light rays from being brought to 
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a single focus exactly on the retina. Nearsightedness and farsighted-
ness are refractive states or errors. 
Speech and Language Disorder 
Any deviation o.f speech or language which is outside the range of 
acceptable variation in a given environment (Travis, 1971)0 
Stereopsis 
Binocular visual perception of three dimensional space based on 
retinal disparity. Stereopsis requires the simultaneous use of both 
eyes and therefore requires binocular vision. 
Strabismus 
Failure of the two eyes to simultaneously fixate with the foveas 
a single object potentially visible to both eyes 
Vergence 
A. Convergence: The turning inward of the lines of sight toward 
each other 
B. Near Point of Convergence: The point of intersection of the 
lines of. sight when the eyes are in the position of maximum 
convergence 
Version (Eye Tracking) 
9 
A conjugate movement of the eyes such that their meridians or lines 
of reference move in the same direction 
Vision Problem/Disorder 
Any significant deviation from normal as agreed upon by a broad 
sample of optometric and ophthalmologic opinion 
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Visual Acuity 
A measurement of the ability to discriminate a specfic detail at 
a specified distance. Ordinarily the specific detail is one fifth the 
overall size of a letter or geometric form and the designated distance 
is usually 20 feet, or 6 meters at far~ or 16 inches at nearo 
CHAPTER TWO 
REVIEW OF THE LITERATURE 
Marcus (1974) defines vision as 11 a dynamic, persistent, ongoing 
behavioral process in a light sensitive organism seeking information·.:•_• 
Its function is to direct movement, localize space, identify signifi-
cance, unify data from other sources, and record data for retrieval 
in time. Peters (1966) points out that we live in a visually oriented 
world in which relationships exist between vision and school achievement, 
vision and social development, vision and safety, vision and recreation, 
vision and health. 
Vision is the most important sense modality for learning in the 
sighted child (Aubuchon, 1973). Gesell (1949} believes that seeing is 
not a separate funct~on that can be isolated but that it is profoundly 
integrated with the total action system of the child. Coleman's (1970) 
research indicates that vision is a major key to the child's under-
standing of his environment, and in his ability to use the integration 
of visual and motor skills in the learning situation. 
A school age child should be able to look where he wants to look, 
shift visual attention from near to far as the need arises, and sustain 
his attention on close work activities over long periods of time (Marcus, 
1974). Vision problems occur with statistically predictable frequency 
in children. These problems, when present, influence the development, 
adjustment, and achievement of the child (Peters, 1966). 
Aubuchon (1973) believes that failure, in general, makes a child 
l 1 
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enter each new learning situation with diminished eagerness and hope. 
Therefore, frustration, that may be caused by a visual problem in pre-
school years, can carry over into higher levels of education. Any phy-
sical impairment makes achievement more diffucult, and failure, rejec-
tion, and frustration are more 1 ikely. Since vision is essential for 
learning in the sighted child, vision examinations are imperative 
(Aubuchon, 1973). 
Screening Results in Normal Populations 
Coleman (1970) evaluated the visual status of 3,623 school children 
in kindergarten through sixth grade. Using a criterion of hyperopia 
greater than 1.50 diopters, myopia over 0.50 diopters, and astigmatism 
greater than 1.00 diopter, he found that the overall referral rate in 
kindergarten was 20. 1 percent; 21 percent in grade one; 20.24 percent 
in grade two; 17.89 percent in grade three; 22.67 percent in grade four; 
26.07 percent in grade five; and 30.95 percent in grade six. A total of 
550 children were referred for refractive error. He reported that the 
incidence of refractive error in a total school population is increasing 
and at a faster rate than has been indicated in previous studies. 
Blum, et. al. (1959) screened children in the Orinda, California 
schools. They evaluated a large number of vision screening methods in 
relation to criteria established by both optometrists and ophthalmolo-
gists in the Orinda area. They found that 17 out of every 100 children 
screened in 1956 ~hould have been referred; that is, were correct re-
ferrals (Grosvenor, 1977). 
In a study conducted by the National Society for the Prevention of 
Blindness (Kugel, 1972), 156,232 children were evaluated and results 
showed that slightly more than 5 percent were referred for further 
testing. The children referred from that study who then received eye 
examinations had the following diagnosis: refractive errors, 87 per-
cent; muscle imbalance, 22 percent; amblyopia, 11 percent; and more 
than one defect, 20 percent. 
Peters (1966) found that the incidence of vision problems in chil-
dren ages birth to four years was 12 percent (2,549 out of 21,242), and 
in children ages five to nine years 20 percent (4,084 out of 20,420). 
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In a screening of preschool children, ages three to five years, 
Kugel (1972) found that, depending on the criteria used, 5 to 10 per-
cent are referred. It was reported that three-fourths of these children 
who then followed through with eye examinations (about 3 percent of all 
children screened) were found to have some type of abnormal eye condi-
tion. 
In a vision screening performed on 44 children Lo Casio (1971) found 
that 18 percent of the two and one-half to four and one-half year old 
children he screened needed to be referred because of visual problems 
relating to acuity, refraction error, or binocularity. Twenty-three per-
cent of those screened showed some anomaly. He reported that performance 
is dependent upon cooperation of the examiner and the child's responses to 
the testing procedures. In his study, Lo Casio (1971) found the follow-
ing tests to contain uncertain or inappropriate responses; Acuity, 11 
percent; fusion, 7 percent; refraction, 7 percent. Some children 
were incapable either of performing or understanding some tests in the 
screening. 
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Hugonnier (1969) found strabismus in 2 percent to 4 percent of the 
general population. She also noted that strabismus always appears in 
childhood; esotropia usually by age five and exotropia between five and 
ten years of age. 
Hirsh (1952) found a combined incidence of 11 .5 percent for any 
myopia, hyperopia over 1.25 diopters, and astigmatism over 0.75 diopters 
at age five to six years. At ages seven through eight years the occur-
rence was 16.3 percent. 
A significant number of children in the general population are suff-
ering from a visual problem which is often undetected, or diagnosed at 
a considerably later time than is desired. Any sensory impedance pro-
cess which can be prevented or remediated is a just concern of any ed-
ucational program (Coleman, 1970) 
Screening Results in Economically Deprived Populations 
The vision screening component of Project Head Start indicated that 
16 percent of preschool children require the professional care of eye 
specialists. In the·econo.mically deprived areas, the percentage is 
greater. In Michigan, more than twice as many vision defects were found 
in preschool children from low socioeconomic areas as in children from 
affluent families ·(Aubuchon, 1973). 
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Miller (1976) reported that, statistically, it can be predicted that 
migrants will have disproportionately high levels of visual impairment. 
A study by the National Center for Health Statistics (1968) showed that 
visual impairments were six times greater in families with incomes of 
$2,000 a year than in families where $7,000 was earned annually. It was 
also reported that nearly 50 percent of the Spanish-surnamed children 
tested had an astigmatic condition, compared to the national norm of 
30 to 34 percent. 
Visual Problems in the Learning Disabled Populations 
The eye movement (ocularmotor control) system plays a significant 
role in severe learning disability. The inattention attributed to chil-
dren with learning disabilities frequently involves failure to override 
more primative reflex eye-aiming mechanisms in favor of more sophisti-
cated voluntary control. The highly distractable child is stimulus bound 
and cannot refrain from turning his eyes toward extraneous stimuli that 
may intrude. Noise, movement, and bright windows capture his attention. 
There is only one set of muscles to move the eyes and the demands of the 
classroom often are at a variance with the innate programming of the re-
flex ocular control system (Flax, 1970). 
Jackson (1974) examined a group of learning disabled children, ages 
two and one-half to five years, who had been placed in a classroom for 
developmental and emotional problems. At the time of examination no 
child was wearing corrective lenses. He found that 81 percent had vi-
sual problems, and concluded that children with learning disabilities 
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have a higher incidence of visual problems. The occurrence of farsight-
edness accounted for 50 percent of the problems in his group. 
Marcus (1974) investigated the visual problems of 60 children, 
ages six to 16 years, from a learning disabled population. He found 
that the mean and mode score for binocular efficiency fell within the 
40-50 percent range. Only four students scored above the 70 percent 
efficiency mark, and no student was in the normal range of 90 to 100 
percent binocular efficiency. 
Miller (1976) reported that, in a study by Hoeft (1975) it was 
noted that many of the children found with astigmatism and other un-
detected vision problems were educationally handicapped. It was also 
found that, even in the very low grades, their performance was far be-
low the norm. Eighty-five percent of those children who were identified 
as 11~ggressive11 had visual problems. 
Vision Screenings 
The two main purposes of a vision· screening program for children 
are: 1) to detect those children who have vision problems or potential 
vision problems that may affect the physiological or perceptive processes 
of vision; and 2) to find those children who have vision problems that 
interfere with performance in school (Simpson, 1953; Blum, 1959; Sherman, 
1975). 
Kugel (1972) and Wild (1972) believe that an eye examination should 
be performed immediately after birth and periodically during the pre-
school years. These years are important because it is at this time 
that much of a child's relationship to his environment is being estab-
lished through visual channels, and treatment for visual disorders is 
most successful. However, since a child rarely receives an eye exami-
nation at this early age, it is believed that every child should at 
least have a complete vision examination prior to entering or when re-
turning to school in the fall. Testing of visual acuity alone is not 
sufficient to determine whether the child has the ability to use his 
eyes successfully and efficiently in school (Gesell, 1949; Sherman, 
1975; Petrie,Tumblin and Miller, 1979). 
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Aubuchon (1973) emphasizes that an important goal of vision screen-
ing is early identification of children who will have defects which are 
not completely correctable, and whose vision may not be sufficiently 
adequate to accomplish the visual tasks of education. Astigmatism, far-
sight~dness, nearsightedness, and muscle imbalances are significant causes 
of difficulties in learning and adjustment. 
Aubuchon (1973) also notes that the screening of three to four year 
olds is undertaken primarily to find those with amblyopia and/or observ-
able muscle imbalance. If the two eyes do not respond in a relatively 
simple manner, the better eye carries the load as the brain rejects the 
indistinct or distorted image produced by the other eye. The sight of 
the defective eye will never develop fully or will be neurologically 
supressed after sight has been developed. This becomes increasingly 
important as materials which require close seeing become more demanding. 
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The American Optomet~ic Association has recommended that: l) all 
students in the lower third of the class, particularly those with abil-
ity to achieve above their present level, and 2) every student in the 
class, who, even though achieving, is not working up to within reason-
able limits of his or her own capacity, be referred for a complete vision 
analysis (Petrie, 1979). 
The Modified Clinical Technique (a screening devised from the 
Orinda Study) is recommended for children of preschool age through 
second grade. Any screening which relies on the Snellen Chart alone 
will fail to detect large numbers of children in urgent need of vision 
care. This test of visual acuity tends to neglect the other skills 
which are essential for a normal visual operation. Research shows that 
less than half of the children with clinically significant visual dis-
orders will be identified by the use of a distance visual acuity test 
alone (Jobe, 1976; Petrie, 1979). 
Screening tests do produce some false positive and some false neg-
ative results (Taubenhaus and Jackson, 1959). However, the Modi fled 
Clini·cal Technique was shown_:to be .. 95 percent.effective.;in:screeni.ng 
for conditions affecting visual 'acuity, refractiv,e error, binocular co-
ordination, ~nd eye disease (Petrie, 1979). 
In summary, a review of the literature indicates that 5 to 25 per-
cent of all children in a normal population have a vision problem. 
Although no study has been conducted to date on a group of speech and 
language delayed children, the literature would lead one to suspect that 
a significant percentage of language disordered children will have an 
undetected vision problem. 
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CHAPTER THREE 
RESEARCH DESIGN AND PROCEDURES 
Under the direction of an optometrist, 12 student speech patholo-
g·ists were taught how to administer a vision screening, including the 
scoring procedures and criteria for referral. Each student speech 
pathologist administered the vision screening to his or her own cli-
ent(s). To determine the validity and reliability of the student 
speech pathologists• administration and results, an optometrist re-
screened the clients after an interval of approximately two weeks. 
Results of the vision screening were explained to the client's 
parent or guardian. If the client failed the vision screening, a list 
of eye specialists was available to the parent or guardian on request 
for their own follow-up. 
POPULATION AND SAMPLE 
Children participating in the study were those clients ages three 
through eight years of age, with assumed normal intelligence, who had 
been previously diagnosed as having speech-language delays. 
These subjects were currently enrolled in speech-language therapy 
at the La Sierra Hearing, Language, and Speech Center, Loma Linda Uni-
versity, Riverside, California. 
Any client wearing corrective lenses was tested with his/her 
glasses on. He/she was referred only if the screening was fa1led 
while wearing glasses. 
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METHODOLOGY 
The following tests were chosen from the Modified Clinical Tech-
nique as used by the American Optometric Association. 
Visual Acuity. This is a test for myopia and amblyopiao The 
child is presented with an illiterate or Tumbling E chart at the dis-
tance of 20 feet. A rounded 3 by 5 inch card is placed in front of 
the left eye and the child is asked to determine in which direction 
the E is positioned -- right, left, up, or downo The same is repeated 
with the opposite eye. A Snellen Fraction of acuity is recorded as 
<20/60, 20/60, 20/50, 20/40, 20/30 or 20/20. If the child misses one 
half or more of the 20/40 line, or if one eye is two lines poorer in 
acuity than the other, it is considered a failure. 
Plus Lens Test. This is a test for hyperopia. The child is once 
again shown the chart at a distance of 20 feet. A +2.00 diopter lens 
is placed in front of the child's right eye while the left is occluded 
with a rounded 3 by 5 inch cardo The child is asked to determine the 
ditection of the specified E in the same manner as the previous acuity 
test. This is repeated once more with the opposite eyeo A Snellen 
Fraction of acuity is recorded as was recorded in the visual acuity 
test. If the child scores 20/40 or better (20/30 or 20/20) with the 
lens in place, this is considered a failure. 
Hirshberg Test. This is a test of binocular vision dysfunction 
which is performed with a pen light at the distance of approximately 
16 inches. The pen light is held in the midline of the examiner, and 
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the child is asked to look at the light. The examiner looks at the 
reflex off of the cornea of the child to determine if the reflex angles 
are equal. Reflex angles are recorded as being equal or unequal. Any 
deviation from being equal is considered a failure. 
Cover Test. This is a test of binocular vision dysfunctiono The 
child is asked to look across the room at a fine, detailed objecto A 
rounded 3 by 5 inch card is then placed in front of one eye and alter-
nately flashed from eye to eye to determine whether there is any move-
ment of the eyes from a straight ahead visual axis. This test is 
repeated at a distance of 16 inches as the child is directed to an 
accommodative object, such as the tip of a pen or pen light. This is 
recorded by reporting whether the eyes turn in, turn out, or remain 
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in the same position. Any deviation is recorded as being none, slight, 
or obvious. Any obvious esophoria or exophoria is considered a failure. 
Stereopsis. This is a test of depth perception and fusion. This 
is performed with the Wirt or Titmus Fly. It is made up of polaroid 
filters that have a slight difference in visual angle. Polaroid lenses, 
mounted in a small plastic frame, are placed on the child. The child is 
asked to look at the fly and then to grasp or touch its wings. The 
examiner records whether the child grasps in space or on the sheet. It 
is considered a failure if the child grasps for the wings on the test 
sheet rather than in space. 
Near Point of Convergence. This is a test for convergence insuffi-
ciency. The child is asked to look at a pen light or the tip of a pen. 
He/she is then directed to follow it in toward his/her nose in the 
midline until he/she sees double or until the examiner notes that the 
eyes fail to fixate on the object. The object is then slowly taken 
away until the eyes fixate again. The examiner records, in inches, 
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the near point of convergence. It is considered a failure if the child 
cannot maintain fixation to within at least 3 inches of the bridge of 
the nose without either eye turning in or out. 
Ocular Motility Dysfunction. This is a test for ocular motor dys-
functions. The child is again asked to look at a pen light or an accom-
modative object at a distance of approximately 16 inches. The child is 
then asked to watch the object as it is moved in a circular direction to 
determine if there is any eye muscle limitation. The examiner records 
any difficulty noted. Inability to follow the object, or restriction 
in any field or gaze, is considered a failure. 
ANALYSIS OF DATA 
The collected data were analyzed to determine the prevalence of 
visual disorders in this sample population. A binomial test was 
employed to determine whether the proportion found is significantly 
different from that found in a normal population. A McNemar test was 
used to determine whether there were any significant differences 







Vision screenings were administered to 25 children between three 
and eight years of age. As shown in Table I, 17 (68 percent) of the 
subjects were males, and eight (32 percent) were females. The largest 
group consisted of male four-year-olds (32 percent). 
TABLE 1 










































Each child was screened initially by one of 12 student speech 
pathologists, and then screened a second time by an optometrist. Table 
I I presents the results of the two screenings. Some visual acuity and 
plus lens test results were unobtainable on three children due to their 
misunderstanding of the test procedure. 
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TABLE 11 
Results of Vision Screenings Administered by Speech Pathology Students and an Optometrist 
CHILO AGE S0EX VISUAL ACUITY 
S,P, O.D. 
I 
,, H x x 
2 3 II x 
3 
,, F 
4 5 II 
5 3 II - -
6 4 F 
7 
,, H x 
3 3 F - -
7 5 H x 
10 8 H 
II 5 F 
12 6 H 
13 4 H 
14 3 F x 
15 4 II x 
16 4 F x x 
17 7 F -
18 4 II 
19 7 H 
~o 6 It 
21 1 II 
12 I· It x 
13 5 F 
24 4 H 
~5 ,, H x x 
(X} - Indicates fal lure 



















S.P. - Speech Palholoqist (Student) 
O .. D. - Optometri<>t 
STEREOPSIS 






















Seven (28 percent) of the 25 subjects, in the sample population, 
were found to have uncorrected/undetected visual disorders. A bino-
mial test was used to compare the sample population to a general pop-
ulation. This test verified the first null hypothesis which stated that 
11 there is no significant difference between the prevalence of visual 
disorders found in a normal population versus a speech and language 
delayed population. 11 
The general population used for analysis was taken from Peter's 
(1966) study because age groups were specified, the population was very 
large, and tests with results were listed individually. When compared 
with the sample population, test-by-test, it was found that children 
ages four and younger had a significantly greater percentage of visual 
problems in the areas of visual acuity at the .005 level, and farsight-
edness (plus lens test) at the .01 level. Tests of stereopsis, near 
point of convergence, and ocular motility dysfunction could not be com-
pared to the nor~al population since the vision screening used for this 
group combined these tests under the title of vision performance and was 
not subject to analysis. Children ages five and older showed no sig-
nificant difference from the general population (Table I I I). 
The second nu 11 hypothesis stated that "the re is no significant 
difference between vision screening results found by student speech path-
ologists versus those found by an optometrist." A McNemar test of the 
entire screening indicated that there was no significant difference 
between the student speech pathologists' and optometrist's results. 
TABLE 111 
A Test-by Test Comparison of Visual Problems In a Normal Population and Sample Population 
TEST 
Visual Acuity 




Near Point of Convergence 
Ocular Motility Dysfunction 
* - significant at .005 level 
** - significant at .OI level 



















Ages 5-9 Ages 5-8 
p-value (Percent) (Percent) 
2.75* 8 0 
2,43** 6 0 







However, when analyzed test-by-test, there was a significant difference 
in the results on tests of visual acuity and ocular motility dysfunction 
at the .05 level. In both of these tests, the differences were due to 
over referral by the student speech pathologists (Table IV). 
Of the total sample population, there was a 48 percent agreement by 
student speech pathologists and the optometrist on referral and non-ref-
ferals. The student speech pathologists had an over referral rate of 
40 percent, and an under referral rate of 12 percent (Table V)o 

TABLE V 
A Table Representing the Number of Over Referrals, Under Referrals, and Agreement of Referrals 
CHILD NUMBER 2 3 " 5 6 7 8 9 10 11 12 13 lit 15 16 17 18 19 20 21 22 23 21t 25 
REFERRED BY: 
- S1>eech Pathologist X X 




x x x x 
x 
x 
x x x x 
x x 
x 
Total Agreement on referral and non-referral - 12 (lt8 percent) 
Over referral by the student speech pathologist - 10 (Ito percent) 
Under referral by the student speech pathologist - 3 (12 percent) 
. x x x x x x x x 
x x 
x x x x x x 
CHAPTER FIVE 
DISCUSSION 
Several problems were encountered during testing which may have 
accounted for the discrepancies found between the student speech patho-
logists 1 and the optometrist's resultso First, although it was suggested 
that the clinicians practice giving the vision screening beforehand, it was 
not required. Therefore, some of the clinicians were unprepared and/or 
unfamiliar with the screening, which distracted them from focusing on 
the child's responses. The clinicians, in general, appeared to have 
been very sensitive or afraid of missing a problem. Consequently, they 
anticipated a test failure and often found failure where none existedo 
Another problem involved the very young children, mostly those at 
three years of age. These children had difficulty understanding some of 
the test procedures, which resulted in missing data. It is also possible 
that learning may have taken place between the first and second screen-
ings which may have accounted for the over referral of the clinicianso 
Ideally, any screening should show no over or under referrals. 
Since this is rarely achieved, a more realistic goal is no under re-
ferrals and as few over referrals as possible. The present study showed 
an over referral rate of 40 percent and 12 percent under referral. If 
vision screenings were to be conducted on a routine basis by student 
speech pathologists, accuracy would have to improve. 
Implications for Practice 
It may be benefical for the speech pathologist to be aware of the 
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possible visual disorders that may be present in the speech and language 
delayed child. Although there is no significant difference between the 
normal population and the sample population, the finding that 28 per-
cent of the children had visual problems indicates that a number of 
speech and language delayed children may need speci-al attention and a 
thorough visual examination. 
Suggestions for Further Study 
If this study were to be repeated, the following modifications 
would be recommended: 
1) require more training and practice of the student speech pathologists 
to ensure familiarity with the vision screening, and to reduce the 
under and over referral rates; 
2) have the student speech pathologists and the optometrist each test 
half of the sample population for the initial screening and then 
exchange groups for the second screening to determine whether learn-
ing takes place between the first and second screening; 
3) add other tests that might easily identify children with vision prob-
lems, such as a minus lens test at distance, which is a test for 
focusing flexibility. 
Summary and Conclusions 
Review of the literature indicated that 5 to 25 percent of the 
general population has vision disorders, with an occurrence of up to 81 
percent in learning disabled populations. No studies were reported in 
the literature involving the speech and language delayed populations 
in relation to vision disorderso 
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Many of the tests used in speech and language evaluations involve 
visual stimuli. It is assumed that the child being tested has adequate 
vision to perform these tests. The present study examined the prevalence 
of vision problems in language delayed children to determine if a routine 
vision screening is necessary. The study also investigated whether 
student speech pathologists• screening results were significantly dif-
ferent from the optometrist's results. 
Prior to ~ctual testing, the student speech pathologists were 
taught how to administer a vision screening composed of tests from the 
Modified Clinical Technique. The children were initially screened by 
their own clinicians and then rescreened approximately two weeks later 
by an optometrist. The sample population consisted of 25 children ages 
three to eight years old. These children were all clients at the La 
Sierra Hearing, Language, and Speech Center, Loma Linda University, 
Riverside, California. After completion of all screenings, statistical 
analysis of the data was evaluated to determine the prevalence of vision 
disorders and determine the accuracy of the student speech pathologists' 
results. 
The present study found that the prevalence of visual disorders in 
the sample population was not significantly greater than the incidence 
in the normal population. An analysis of the entire screening revealed 
that there was no significant difference between the student speech path-
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ologists 1 and optometrist's results of the vision screeningo However, 
when each test was compared, there was a significant difference in the 
results on tests of visual acuity and ocular motility dysfunctiono The 
differences were due to over referral by the student speech p·athologists. 
Although results indicate that there is no significant difference 
between a general population and the sample population, the finding that 
as many as 28 percent have possible visual disorders indicates that 
vision screenings may be beneficial to the speech and language delayed 
child. With further training it may be possible for student speech 
pathologists to conduct an effective vision screening as part of a com-
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A Test-by-Test Comparison of Screening Results In Relation to Correct Referrals 
Ages 3 to 4 years (15 Children) 
TEST CORRECT REFERRAL OVER REFERRAL 
Number Percent Number Percent 
Visual Acuity 7 46 5 33 
Plus Lens Test 9 60 0 0 
HI rshberg Test 15 100 0 0 
Cover Test 14 93 6.7 
Stereopsls 13 86.7 0 0 
Near Point of Convergence 14 93.3 0 
Ocular Motility Dysfunction 11 73.3 4 26.7 



























A Test-by-Test Comparison of Screening Results in Relation to Correct Referrals 
Ages 5 to 8 years (JO Children) 
TEST CORRECT REFERRAL OVER REFERRAL UNDER REFERRAL HISSING 
Number Percent Number Percent Number Percent Number Percent p-value 
Visual Acuity 9 90 JO 0 0 0 0 1.0 
Plus Lens Test 10 100 0 0 0 0 0 0 0.0 
Hirshberg Test 9 90 JO 0 0 0 0 1.0 
Cover Test 9 90 10 0 0 0 0 1.0 
Stereopsls 8 Bo 2 20 0 0 0 0 2.0 
Near Point of Convergence 9 90 JO 0 0 0 0 1.0 
Ocular Motility Dysfunction JO 100 0 0 0 0 0 0 o.o 
APPENDIX C 
The Results of Subtests Requiring Observations Other Than Pass-Fall 
TEST CLINICIAN'S RESULTS OPTOMETRIST'S RESULTS 
Visual Aeulty RIGHT LEFT RIGHT LEFT 
Number Pereent Number Pereent NuRlber Pereent Number Pereent 
20/20 3 12 3 12 I " I " 20/30 10 tio 9 36 15 60 IB 72 
20/liO 2 B 2 B 3 12 I .. 
20/50 " 16 " 16 2 B 0 0 20/60 I " I " 0 0 0 0 <20/60 3 12 " 16 I " 2 B missing 2 B 2 B 3 12 3 12 
Plus Lens Test RIGHT LEFT RIGHT LEFT 
Number Pereent Number Pereent Number Pereent Number Pereent 
20/20 0 0 0 0 0 0 0 0 
20/30 0 0 0 0 3 12 3 12 
20/liO 0 0 0 0 0 0 0 0 
20/50 2 .B 2 B 2 B z B 
20/60 1 " I " 0 0 0 0 <20/60 21 Bit 21 Bit 17 6B 17 6B missing I " I " 3 12 3 12 
Cover Test FAR NEAR FAR NEAR 
Number Pereent Number Pereent Number Pereent Nwnber Pereent 
none 21 Bit 20 Bo 21 Bit 20 Bo 
slight 2 B 2 B 3 12 " '" obvious 2 B 3 12 1 " 1 " 
Oeular Motility Dysfunction NtM1ber Pereent Number Pereent 
jerky movements I " 0 0 head movements 3 12 I " loss of fixation 5 20 2 B overshooting 0 0 0 0 
one eye lagging behind 0 0 0 0 .,!:-
APPENDIX D 
An Overview of the Student Speech Pathologists' and Optometrist's Subtest Results 
TEST CLINICIANS' RESULTS 
Client Fal lures 
Number Percent 
Visual Acuity g 36 
Plus Lens Test 0 0 
Hirshberg Test 2 8 
Cover Test 3 12 
Stereopsls 3 12 
Near Point of Convergence 3 12 
Ocular Motility Dysfunction 6 24 
* - percent of respondents (miss Ing data from three persons) 
OPTOMETRIST'S RESULTS 
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THE PREVALENCE OF VISUAL DISORDERS 
IN SPEECH AND LANGUAGE DELAYED CHILDREN 
CONSENT 
I have been told that the purpose of this study is to determine the 
amount of children in the speech and language clinic that have undetected 
or uncorrected visual problems. It is also the purpose of this study to 
determine whether or not there is a higher proportion of visual problems 
found in the speech and language disordered population than in the normal 
population of children between the ages of 3 to 8 years. And finally, it 
is the purpose of this study to determine whether or not a student speech 
pathologist can be taught to administer an effective vision screening. 
I have been told that my child will be given a vision screening by 
his or her clinician, and then once again, at a later date, by a pro-
fessional optometrist. The following tests will be administered: 
lo Visual Acuity; The child is presented with a chart at the dis-
tance of 20 feet.· A rounded 3 by 5 inch card is placed in front of 
the left eye and the child is asked to determine which way various 
capitol 11 E11 sizes are pointing. The same is repeated with the oppo-
site eyeo 
2. Plus Lens Test: The child is once again shown the chart at a 
distance of 20 feet. A lens is placed in front of the child's right 
eye while the left eye is covered with a rounded 3 by 5 inch card 
and he or she is asked to determine the direction of the specified 
11 E11 • This is repeated again with the left eye. 
3. Hirshberg Test: This test is performed with a penlight at a 
distance of approximately 16 inches. The penlight is held in the 
midline of the examiner and the child is asked to look at the light. 
The examiner notes the position of the light reflex on the eyes of 
the child. 
4. Cover Test: The child is asked to look across the room at a 
small object. A rounded 3 by 5 inch card is then placed in front 
of one eye briefly and then in front of the opposite eye briefly 
to determine whether there is any movement of the eyes from a 
straight ahead position. This is repeated once more except that 
the child is asked to look at a small object, such as a tip of a 
pen, that is approximately 16 inches away. 
5. Stereopsis: (Depth Perception) This is performed using a 
picture of a fly. Polaroid filters mounted in a small plastic 
frame are placed on the child. He or she is asked to look at the 
fly and then grasp or touch the wings of the fly. 
6. Near Point of Convergence: The child is asked to look at a 
penlight or tip of a pen and then he or she is asked to watch or 
follow it as it is brought towards the tip of the child's nose. 
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7. Ocular Motility Dysfunction: The child is again asked to look 
at a penlight or tip of a pen at a distance of approximately 16 
inches. The child is then asked to watch or follow this object 
with their eyes as it is moved in a circular motion. 
have been told that I will be informed of any changes in the 
nature of this study or in the procedures described above. 
The potential benefits of this study to the parents are that they 
will be given the results of the vision screening in terms of whether 
their child passed or failed, and that remediation can be given to the 
child through proper vision eye specialists. 
I have been told that the information obtained in this study is 
confidential and that my child's name and identity will not be dis-
closed without my consent in any published document. 
My chi ld 1 s participation in this study is voluntary and he or she 
may leave the study at any time unconditionally and without prejudice 
to his or her continued care. 
have been told that in the event of physical injury resulting 
from the research procedure, while financial compensation is not avail-
able, immediate first-aid treatment is provided free of charge. In the 
event of physical injury as a result of participation in the research 
program, I may contact Glenn Sharman, Patient Representatives at (714) 
824-0800, ext. 3122 for information and required forms. 
I have been told that in the event that my child fails the vision 
screening test, the clinic will not be responsible for any further test-
ing procedures or expenses other than to recommend to the client's par-
ent that a vision examination be conducted. If the parent requests it, 
a list of eye specialists will be provided which they can contact. 
have read the contents of this consent form and have listened 
to the explanation of the investigator. My questions concerning this 
study have been answered to my satisfaction. I may cal 1 Lori ·Hanson at 
(714) 796~8623 if I have any add it i ona 1 ·questions or concerns about my 
child's participation in this study. 
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give my consent to have my child p~rticipate in this investigation. 
Signature of Parent or Guardian Date 
Witness 
I have reviewed the contents of this form with the person signing 
above. I have explained potential risks and benefits of the study. Any 
significant changes in the nature of the study, from that described above, 
will be fully explained to the subject and parent or guardian. 
Signature of Investigator Phone Number Date 
